In vivo gene transfection via intravitreal injection of cationic liposome/plasmid DNA complexes in rabbits.
To optimize the in vivo ocular transfection efficiency of plasmid DNA (pDNA)/cationic liposome complexes, N-[1-(2,3-dioleyloxy)propyl]-N,N,N-trimethylammonium chloride (DOTMA)/dioleoylphosphatidylethanolamine (DOPE) (1:1 molar ratio) liposomes and DOTMA/cholesterol (Chol) (1:1 molar ratio) liposomes were prepared with varying amounts of pDNA. pDNA/cationic liposome complexes were intravitreally injected (100 microL) in rabbits, and luciferase activity in the cornea, aqueous humor, iris-ciliary body, lens, vitreous body, and retina was measured. Transfection efficiency of pDNA alone did not change with pDNA ranging from 40 to 85 mg. In contrast, transfection efficiency of pDNA complexed with DOTMA/Chol liposomes significantly increased with the amount of pDNA ranging from 40 to 85 microg (P < 0.05). pDNA complexed with DOTMA/DOPE liposomes could not be prepared with pDNA greater than 60 microg. Among these experiments, pDNA (85 microg) complexed with DOTMA/Chol liposomes (pDNA:cationic liposome charge ratio (- : +) = 1.0:2.0) showed the highest transfection efficiency in the ocular tissue and its transfection-mediated luciferase activity peaked at 3 days. Among the ocular tissues, the highest gene expression was observed in the aqueous humor.